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(57) A method and system for assisting an operator
of an ego-agent by communicating a risk in a future
situation to the operator. A behavior planning algorithm
is applied using a first value of the parameter and a
second value of the parameter in a cost function of the
behavior planning algorithm to determine a first and a
second planned behavior. A current state of the ego-
agent is determined to determine an actual behavior.
Based on a relation of the first and second planned
behavior and an actual behavior of the ego-agent, a

METHOD AND ASSISTANCE SYSTEM FOR ASSISTING AN EGO-AGENT BY PERSONALIZED

personalized parameter value is estimated. A parameter
correction value is determined at least based on the
personalized parameter value and a target parameter
value, and the personalized parameter value is corrected
using the parameter correction value to generate an
adapted parameter value. The behavior planning algo-
rithm is applied based on the adapted parameter value
and estimating the risk, which is then communicated to
the operator.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the field of
assisting an operator of an ego-agent. In particular, a
method for assisting the operator of an ego-agent, a
corresponding program comprising program code, a
corresponding non-transitory computer readable storage
medium, and an assistance system for assisting the
operator of an ego-agent are proposed.

BACKGROUND

[0002] When people operate ego-agents in an envir-
onment where also other agents are present, there is
generally a risk of a collision between the agents. The
density of traffic significantly increased over the last
years, and it is quite challenging for the operators of
the agents to observe all the other agents in the environ-
ment in order to react in due time on their behavior such
that collisions can be avoided. Further, there are other
risks that are encountered in operating a vehicle, for
example curve risks or regulatory risks. The performance
of modern processors and availability of sensors like
radar sensors, cameras, LIDAR sensors or the like pro-
viding the processor with information on the environment
ofthe ego-agent enables assistance for operators of ego-
agents in their operation of the ego-agent. However, the
style of operating an ego-agent significantly varies from
operator to operator. Thus, in many situations, the assis-
tance system proposes behaviors or even interfere (e.g.,
in a case of semi-automated driving) with the control
operation by the operator in a way that is distracting
the operator.

[0003] There are some approaches that tried to adapt
the systems to individual operator’s behaviors so that the
operator is not bothered and therefore acceptance of the
assistance made by the system is increased. US 9, 623,
878 B2, for example, proposes a driver assistance sys-
tem, which is personalized and learns from the driver’s
habits. However, the proposed system adjusts a control
parameter, for example, a target distance of an ACC
(adaptive cruise control) to the driver’s particular driving
style. Unfortunately, such approach leads to an assis-
tance system that reflects the individual driving styles but
has no effect on the behavior of the driver.

[0004] Quite a number of different approaches have
been developed for generating control signals for auton-
omous driving or partially autonomous driving. One ap-
proach is described in US 9,463,797 B2 in which a future
trajectory for an ego-agent is predicted and from such
prediction a plurality of trajectory alternatives for the ego-
agent are generated. Further, a hypothetical future tra-
jectory for another agent is determined and based on at
least one pair of trajectories of the ego-agent and of the
other agent risk functions over time or along the calcu-
lated hypothetical trajectory of the ego-agent alternatives
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are calculated. These risk functions are then combined in
a risk map which is then analyzed to generate the control
signal.

[0005] US 10,627,812 B2relates to another problem of
known assistance systems. For making a correct predic-
tion, it is necessary that information on the environment
used in the prediction algorithm is correct. However,
since most of the information is obtained using one or
more sensors, certain areas in the environment relevant
for correctly assessing the traffic situation may be oc-
cluded. US 10,627,812 B2 mitigates the risk of such blind
spots by assuming a virtual traffic entity in the area for
which the confidence for the sensor data is below a
certain threshold or no sensor data is available at all,
and lets the virtual traffic entity interact with a predicted
behavior of the ego-agent. A respective risk measure is
estimated and the estimated risk measure is taken into
consideration for a controlling action of the ego-agent.
[0006] US 2020/0231149 A1 supports a driver of an
ego-agent by considering priority relationships between
the ego-agent and at least one other traffic participant
and selecting a respective prediction model for the traffic
participant. The selection of the prediction model there-
fore takes into consideration the determined priority re-
lationship between the involved agents and therefore
improves the assistance by a more precise prediction
of the future behavior of the other agent.

[0007] EP 4068 153 A1 describes an advanced driver
assistance system in which, based on information re-
ceived from sensors, a feature of the environment is
determined and the risk zone of the feature is estimated.
The feature and the risk zone of the feature are then
displayed on a displayed together with the environment
of the vehicle in a map.

[0008] As the above provided examples of known as-
sistance systems clearly show, there are several different
approaches in order to estimate the risk and provide an
operator of an agent with information on that risk or to
adapt control of an agent to the habits of its operator.
However, there is still the problem that the style of one
operator of an agent in the traffic situation may signifi-
cantly differ from another agent’s style. This may lead to
misinterpretations of a specific situation, which is not only
difficult for a human operator but also for automated
systems. Thus, there is still a need to find a way of
harmonizing the styles of operation of the plurality of
agents’ operators involved in a traffic situation. Such a
harmonization could significantly increase the quality of
prediction and their confidences and would, thus, directly
improve traffic safety.

SUMMARY

[0009] With the present invention this problem is
solved by adapting the estimation of a future risk based
on habits of the individual operator but, contrary to whatis
known from the prior art, not by only by trying to meet the
operator’s expectations, but further considering a differ-
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ence between the style of the operator and a target style.
This is achieved by an adaptation in the estimation of
future risks so that the communicated output finally edu-
cates the operator (driver) towards the target style. This
target style is e.g., an average driving style and if operat-
ing in line with the target style could be reached for any
operator of an agent, the dangerous differences in driving
style between different agents could be reduced.
[0010] According to the invention, this is achieved by a
method, corresponding program, computer-readable
storage medium and assistance system for assisting
an operator by communicating an estimated risk to the
operator with the estimation of the risk being adapted to
influence operation of the ego-agent starting from an
analysis of the operator’s driving habits. First, a behavior
planning algorithm using a first value of the parameter
and asecond value of the parameterin a costfunction ofa
behavior planning algorithm is executed to determine a
first and a second planned behavior. Further, the current
state of the ego-agentis determined in order to derive the
actual behavior of the ego-agent operated by its operator.
A personalized parameter value reflecting this actual
behavior is then estimated based on the relation of the
first and the second planned behavior, and the actual
behavior of the ego-agent. Using such a personalized
parameter value in the behavior planning algorithm
would result in a planned behavior corresponding to
the habits of the operator of the ego-agent. Since this
does not lead to any change in the operator’s habits but
only models the operator’s style in the cost function used
for behavior planning, the invention proposes to correct
the personalized parameter value using a parameter
correction value. Determining the parameter correction
value is at least based on the estimated personalized
parameter value and a target parameter value. For ex-
ample, knowing the target parameter value and the per-
sonalized parameter value estimated for the individual
operator allows to shift the personalized parameter value
towards the target parameter value thereby generating
an adapted parameter value by correcting the persona-
lized parameter value using the parameter correction
value.

[0011] More thantwo parameter values canbe used as
well to determine more than two planned behaviors. An
improved estimation of the personalized parameter value
can be accordingly done using these more than two
planned behaviors, for example by better interpolation.
[0012] This adapted parameter value is then applied in
the behavior planning algorithm and a risk is estimated.
This risk is finally communicated to the operator. So the
risk communicated to the operator corresponds more to
the risk that would be communicated to an operator with
an average style. Since the estimation and communica-
tion of the risk no longer precisely reflects the style of the
operator, this causes a training effect of the assisted
operator finally harmonizing the styles of all assisted
operators.

[0013] According to an embodiment, the personalized
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parameter value is estimated using interpolating the
actual behavior with the first and second planned beha-
vior. Using interpolation for estimating the personalized
parameter value has the advantage that the estimation
can be made online, which means during operation of the
ego-agent. As a consequence, even when the style of the
operator changes, the guidance will be kept effective.
[0014] Further, the personalized parameter value can
be estimated using a comparison of the acceleration of
the actual behavior and the acceleration according to the
first and second planned behavior. Acceleration can
easily be sensed for the ego-agent and no or almost
no preprocessing of the sensor values is necessary. This
reduces the computational costs and improves the real
time application, for example, in a vehicle.

[0015] According to an embodiment of the invention,
the parameter correction value is calculated based on a
difference between the target parameter value and the
personalized parameter value, and a correction coeffi-
cient. This has the advantage that on the one hand it is
directly considered how much the actual behavior differs
from the target behavior, resulting in a greater correction
in case that a greater difference is recognized. On the
other hand, the correction value allows a further adjust-
ment how strong the correction is. It is in particular
possible to determine the value of the correction coeffi-
cient based at least on one of: amount of the difference
between the personalized parameter value and the target
parameter value, and an operator condition. So starting
from the difference between the actual behavior and the
target behavior, and a constant correction coefficient,
even more aspects can be taken into consideration.
[0016] According to another advantageous embodi-
ment, the estimation of the personalized parameter value
is repeatedly executed during operation of the ego-agent.
Repeatedly estimating the personalized parameter value
allows to adjust the correction to the actual behavior
which may change during operation of the ego-agent.
[0017] On the other hand, it might be preferred to
estimate the personalized parameter value based on a
plurality of actual parameter values estimated based on
the relation of the first and second planned behavior and
an actual behavior of the ego-agent. Taking into consid-
eration a plurality of actual parameter values avoids that
for every change of an estimated actual parameter value
the personalized parameter value follows this change.
For example, a moving average could be calculated from
a certain number of actual parameter values or hyster-
esis could be applied, filtering small changes in the
estimated actual parameter values. The personalized
parameter value is then updated only if a significant
change in the style of the operator is recognized.
[0018] According to another preferred embodiment,
the last personalized parameter value estimated during
a previous operation of the ego-agent is used as the
personalized parameter value for the risk estimation of
a current operation. If the starting point is the persona-
lized parameter value estimated during previous opera-
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tion of the ego-agent, it is specifically preferred to update
the last personalized parameter value estimated during a
previous operation of the ego-vehicle with the persona-
lized parameter value estimated during the current op-
eration of the ego-vehicle and the updated personalized
parameter is then used as the personalized parameter
value for the risk estimation of the current operation. In
order to enable such use of a previously estimated per-
sonalized parameter value, the system comprises a hon-
volatile memory in which the latest personalized para-
meter value is stored.

[0019] Actual parameter values can be estimated re-
peatedly based on the relation of the first and second
planned behavior, and an actual behavior of the ego-
agent, and a confidence measure can be calculated for
the latest actual parameter value. This last actual para-
meter value is taken over as the personalized parameter
value when its confidence measure exceeds a confi-
dence threshold. The confidence threshold, for example,
quantifies the frequency of changes of the personalized
parameter value.

[0020] The parameter value lies in an interval and, for
determining a first and a second planned behavior, a
lower limit of the interval is used as the first value of
the parameter and the upper limit of the interval is used
as the second value of the parameter. So if the extreme
values defined by the limits of the interval are used in
order to determine the first and the second planned
behavior, it is easily possible to use an interpolation for
estimating personalized parameter value with a high
accuracy. The interpolation may use a step function,
linear function, two concatenated linear functions or sig-
moid function for estimating the actual parameter values.
[0021] Itisto be noted that the personalized parameter
value and an actual parameter value can be used inter-
changeably for embodiments in which no processing of
the actual parameter valuesis made to derive the perso-
nalized parameters. The estimation of the personalized
parameter values is the same as the estimation of the
actual parameter value. However, for explanation of em-
bodiments that process the actual parameter to deter-
mine the personalized parameter, it will be distinguished
between "personalized" and "actual".

[0022] The cost function preferably comprises, in ad-
dition to a risk component, at least one of: a utility com-
ponentand a comfort component, each component being
weighted with a dedicated parameter. Having such a cost
function comprising a plurality of different components
allows to guide the operator of ego-agent towards the
desired behavior not only with respect to aspects of risk
but also to other aspects like utility or comfort. In such a
case, the method is executed in respect of the risk
component, and, in addition, in respect of at least one
of the utility component and the comfort component.
[0023] Further, the developmentofthe correction value
over time can be evaluated and a feedback on the eva-
luation result is provided to the operator. The correction
values are then stored on a non-volatile memory and after
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a predetermined time interval or upon request (for ex-
ample from the operator), an evaluation of the course of
the correction values over time is made.

[0024] Itisto be noted thatthe presentinvention canbe
applied for all kinds of vehicles including planes, boats,
micro mobility robots but even pedestrians. In most
cases, the operator of the ego-agent will be the driver
of a ego-vehicle, pilot of a plane and so on. However, the
operator may even control the ego-agent from a remote
position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The description of embodiments refers to the
enclosed figures, in which:

Figure 1 illustrates different components of a cost
function used for behavior planning,

Figure 2: illustrates the meaning of risk maps
Figure 3: illustrates relation between behavior plan-
ning based on risk maps and parameter values in a
cost function

Figure 4 shows a block diagram of the process of
estimating a personalized parameter value

Figure 5 shows the process of creating an output
communicating a risk based on an adapted para-
meter value

Figure 6 shows the effect of a correction value

DETAILED DESCRIPTION

[0026] Before all the estimation and determination
steps are explained in more detail, the general back-
ground of the present invention and the effect of educat-
ing the operator shall be explained.

[0027] The individual style of an operator with which
the operator operates the ego-agent can be modelled
using coefficients weighting the individual components in
a cost function thatis used in behavior planning. The cost
function can be described as:

cost = a*risk —p*utility + y*comfort

[0028] The parametersa, Bandyadjustthe overall cost
function and can have values from an interval from a
lower limit to an upper limit. It is to be noted that the
interval does not need to be the same for all the para-
meters. The influence of the values a parameter can have
are illustrated in figure 1. On the left side the first compo-
nentof the costfunctionis illustrated describing the safety
preference.

[0029] Onthe leftside of figure 1, the safety preference
is illustrated. For the first parameter o having a high
value, the resulting cost function will lead to a planned
behavior with braking already for low risks. So the first
parameter o takes account of the risk, which is accepted
in the planned behavior. In the same way, the second
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parameter  defines utility preference, which means, for
example, that a respectively planned behavior allows
high-speed overtaking in case that the value for the
second parameter B is set high. Finally, as illustrated in
the right part of figure 1, the third parameter v relates to
the comfort preference and will result in a planned be-
havior that rather waits to not change an actual behavior
often, when the third parameter y is set to a high value.
[0030] The cost function and the resulting planned
behavior when a behavior planning algorithm is executed
using the cost function with given parameters allow on the
other hand to model an operating style of an operator. So
while originally the values for the three parameters define
in which way a behaviorin a certain situation is planned, it
is also possible to determine from an observed actual
behavior of the ego-agent the corresponding parameter
values, which describe the habits and style of an opera-
tor. The first parameter o for example describes how
close and operator (ego-agent) approaches other agents
or how long he/she is staying close to other agents. The
second parameter B describes how fast an operator
wants to reach the destination or how often he/she
changes lanes. Finally, the third parameter y describes
how often the operator is accelerating or decelerating
and how strong the acceleration or deceleration is.
[0031] Figure 2 illustrates the principle how risk maps
are used for behavior planning. Based on predicted
trajectories 1, 2 of an ego-agent and another agent,
and taking into consideration Gaussian and Poisson
distributions for uncertainties in space and time, which
may result from sensor uncertainties, for example, a risk
map 3 can be created in which the velocity v is presented
over time. The right side of figure 2 shows intersecting
trajectories 1, 2 for the ego-agent 4 and another agent 5
and the respective distributions of the positions of the
ego-agent 4 and the other agent 5 over time, which
means along the trajectories 1, 2. These distributions
of the positions of the agents 4, 5 over time allows to
determine an area 6 of a predicted collision between the
agents. This predicted collision is included in the risk map
3 shown on the left side of figure 2, in which in addition to
the risk, a way around the risk for the ego-agent 4 is
included. In the illustration, the collision can be avoided
by performing a deceleration of the ego-agent 7.
[0032] Itis to be noted that apart from behavior plan-
ning, risk maps may also be used in order to create
warnings and communicate the identified risks to the
operator of the ego-agent. Such communication of risks
or outputting of warnings and also behavior planning with
risk maps is known in the art.

[0033] The trajectories are calculated in a known man-
ner using information on vehicle states that are obtained
from sensors mounted or carried by the agent. This
information can be enhanced with agent-to-agent infor-
mation. The obtained information is processed by a
processor which performs the computational steps for
the planning as explained above, but, with respect to the
present invention also the estimation, correction and all
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other computations described below.

[0034] Forthe following explanations, the aspect "risk"
will be mainly used for the explanations. However, these
explanations are similarly valid for estimating a persona-
lized parameter value B, y for the components "utility"
and/or "comfort".

[0035] Based on risk maps that are used in a behavior
planner as explained above, a personalized parameter
value can be estimated from the cost function as given
below.

[0036] As explained previously, the values of the three
parameters resultin different planned behaviors. The first
parameter o is particularly relevant with respect to a risk
of a collision when another agent is involved. It may be
understood as a measure for the size of the risk zone, as
illustrated in the upper part of figure 3. The smaller the
value of the first parameter o, the smaller is the size of the
risk zone, and vice versa.

[0037] In the middle of figure 3, the influence of the
value of the second parameter § is shown. This regards
situations when the ego-agent 4 is alone, because the
value of the second parameter B influences the target
velocity. Similarly, the value of the third parameter y
regards the acceleration. These relations between the
values of the three parameters o, B, y are exploited in
order to estimate a personalized parameter value. For
the following explanations it will only be referred to the
first parameter o for keeping the explanations concise.
[0038] Figure 4 illustrates the procedure to estimate a
value for the personalized first parameter. First, based on
an actual vehicle state, two risk maps are created. A first
risk map 10 is created using a first value for the first
parameter o, and a second risk map 11 is created using
asecond value for the first parameter o.. Itis preferred that
the parameter values used correspond to the lower limit
(e.g., a =0, beginner driver) and the upper limit (e.g.,a =
1, confident driver) of an interval for the values of the first
parameter a. For both created risk maps 10, 11, behavior
planning is performed resulting in two different planned
behaviors 12, 13, denoted in figure 4 as "confident be-
havior" and "defensive behavior".

[0039] Then, based on the two planned behaviors 12,
13 and the actual behavior of the ego-agent, interpolation
14 is performed using current vehicle states, which are
also used for the determination of the planned behaviors
12, 13, in order to derive from the vehicle states the
current behavior of the ego-agent 4 corresponding to
the actual control performed by the operator, and, as a
result the actual parameter value. Itis to be noted that the
actual parameter value is the same as the personalized
parameter value in case that no further processing of the
estimated value is made. This interpolation may be
made, for example, by comparing acceleration values
of the planned behaviors and the actual behavior.
[0040] In the lower right of figure 4, the interval of
values that the first parameter o. may take and the result-
ing personalized parameter value for the operator (driver)
relative to the planned behaviors resulting from the plan-
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ning algorithm using the lower limit and the upper limit as
parameter values is illustrated.

[0041] Once the personalized parameter value is es-
timated, a correction is performed in order to generate an
adapted parameter value used to estimate the risk by
generating a risk map using the adaptive parameter
value. This process is illustrated in figure 5. After the
personalized parameter value is determined in 15, the
parameter correction value is determined and applied to
the personalized parameter value in 16. The estimationin
15 may also comprise the processing of actual parameter
values to determine the personalized parameter value as
explained above. By correcting the personalized para-
meter value, an adapted parameter value is generated.
This adapted parameter value, indicated by a(k) in the
drawing, is input into the risk model. The risk model,
based on the adapted parameter value and the vehicle
states, generates the warning signal to be communicated
to the operator. This communication may be a continuous
output to the operator providing warnings over a human
machine interface or by semi-autonomously adjusting
the control input from the operator. The calculation of a
risk map and the determination of a risk to be commu-
nicated to the operator do not differ from prior art ap-
proaches. However, according to the invention, the para-
meter values for application of the risk model or genera-
tion of the risk map are not only adapted to the operator’s
style but further corrected to achieve the educational
effect. For communicating, the system comprises a dis-
play on which warning or risk measures can be displayed.
Alternatively, the communication can use a loudspeaker
or audio signal supplied to headphones or a similar
device for communication.

[0042] Infigure 6, in addition to the first value of the first
parameter and the second value of the first parameter,
the personalized parameter value and its shift by the
correction value is illustrated. The figure also shows a
"normal value" for the first parameter, which is the target
value that might be chosen to correspond to an average
skilled operator. This "normal value" constitutes the tar-
getvalue in the explained embodiment. However, itis not
necessary that this value is the average of the entirety of
operators. The value can be set in order to guide all
operators towards safer operation of their ego-agents.
[0043] The adapted parameter value is calculated as:

OLadapted(k) = Olestimated+ (Onormal - Oestimated) ¥k

k is a correction coefficient allowing to adjust how strong
the correction is for a given difference between the per-
sonalized parameter value o.gimateqg aNd the target value
Onormal- Basis for the calculation of the adapted para-
meter value o,,4,01eq(K) is the deviation of the estimated
parameter value oggiimateq from the normal parameter
value o,,o;ma and k can be freely set in an interval, for
example between 0 and 1, according to the desired
effect. A correction value of k =0.1, for example, may
slowly guide the driver to the average safe driving style.
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[0044] In order to adjust the intensity of the effect, the
correction coefficient maybe adjusted. Forexample, ifitis
recognized that the driver has a low awareness, is sleepy
and/or stressed, it may be desirable to provide a smaller
correction value. Since the difference between the esti-
mated parameter value oygtimateq @Nd the normal para-
meter value a,,,mq iS still the same, the correction coeffi-
cient k is then adjusted towards 0. On the other hand, in
case that the operator’s awareness is high, the operator
is not sleepy or stressed, a stronger correction might be
desired. By adjusting the coefficient to be higher (k->1),
this effect can be achieved.

[0045] Another way of adapting the correction coeffi-
cient k is to take into consideration the amount of the
deviation of the estimated parameter value oggimated
from the normal parameter value o,y FOr example,
the correction coefficient k can be increased for smaller
differences and decreased for large differences. The
reduction of the correction coefficient k for large differ-
ences avoids that the driver is overstrained. On the other
hand, the increase of the correction coefficient k for small
differences ensures that the adaptation of the parameter
value still has an effect. Otherwise, it would be neglect-
able the closerthe operator’s style is to the normal style. A
table associating the correction values with the calcu-
lated differences can be stored in a memory and retrieved
by the processor executing all the calculations and de-
terminations explained above in order to estimate the
risk.

[0046] Itistobe notedthatthe explanations given sofar
do not distinguish between the personalized parameter
value and an actual parameter value for the current
behavior of the ego-agent. This means that the actual
parameter value thatis estimated as explained above, for
example by an interpolation, is directly used as perso-
nalized parameter value for further processing and esti-
mating a risk to be communicated to the operator. How-
ever, it might be preferred to estimate a plurality of actual
parameter values and, based thereon, determine a per-
sonalized parameter value. This avoids that fluctuations
of the actual parameter value directly affect the estima-
tion of the risk.

Claims

1. A method for assisting an operator of an ego-agent
by communicating a risk in a future situation to the
operator, the method comprising the steps of:

- applying a behavior planning algorithm using at
least a first value for a parameter and a second
value for the parameter in a cost function of the
behavior planning algorithm to determine at
least a first and a second planned behavior,

- determining a current state of the ego-agent to
determine an actual behavior

- estimating a personalized parameter value
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based on a relation of at least the first and
second planned behavior and the actual beha-
vior of the ego-agent,

- determining a parameter correction value at
least based on the personalized parameter va-
lue and a target parameter value,

- generating an adapted parameter value by
correcting the personalized parameter value
using the parameter correction value,

- applying the behavior planning algorithm
based on the adapted parameter value and
estimating the future risk, and

- communicating the estimated risk to the op-
erator.

The method according to claim 1, wherein

- the estimation of the personalized parameter
value includes interpolating the actual behavior
with the at least first and second planned beha-
vior.

The method according to claim 1 or 2, wherein

- the estimation of the personalized parameter
value includes comparing the acceleration of the
actual behavior with the acceleration according
to atleast the firstand second planned behavior.

The method according to any of the preceding
claims, wherein

- the parameter correction value is calculated
based on a difference between the target para-
meter value and the personalized parameter
value, and a correction coefficient.

The method according to any of the preceding
claims, wherein

- the parameter correction value is calculated
based on difference between the target para-
meter value and the personalized parameter
value, and a correction coefficient, wherein the
value of correction coefficient is determined
based at least on one of: difference between
the personalized and the target parameter va-
lue, and an operator condition.

The method according to any of the preceding
claims, wherein

- the estimation of the personalized parameter
value is repeatedly executed during operation of
the ego-vehicle.

The method according to any of the preceding
claims, wherein
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- the personalized parameter value is estimated
based on a plurality of actual parameter values
estimated based on the relation of at least the
firstand second planned behavior and an actual
behavior of the ego-agent.

The method according to any one of claims 1 to 6,
wherein

- the last personalized parameter value esti-
mated during a previous operation of the ego-
vehicle is used as the personalized parameter
value for the risk estimation of a current opera-
tion.

The method according to any one of claims 1 to 6,
wherein

- the last personalized parameter value esti-
mated during a previous operation of the ego-
vehicle is updated with the personalized para-
meter value estimated during the current opera-
tion of the ego-vehicle and the updated perso-
nalized parameter is used as the personalized
parameter value for the risk estimation of the
current operation.

10. The method according to any of the preceding

claims, wherein

- actual parameter values are estimated repeat-
edly based on the relation of at least the first and
second planned behavior and an actual beha-
vior of the ego-agent and a confidence measure
is calculated for the latest actual parameter va-
lue, which is taken over as the personalized
parameter value when its confidence measure
exceeds a confidence threshold.

11. The method according to any of the preceding

claims, wherein

- the values of parameter are in an interval and a
lower limit of the interval is used as the first value
of the parameter and the upper limit of the inter-
valis used as the second value of the parameter.

12. The method according to any of the preceding

claims, wherein

- the cost function comprises, in addition to a risk
component, at least one of: a utility component
and a comfort component, and each component
is weighted with a dedicated parameter.

13. The method according to any of the preceding

claims, wherein
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- the cost function comprises, in addition to a risk
component, at least one of: a utility component
and a comfort component, each component is
weighted with a dedicated parameter, and the
method according to claim 1 is executed in
respect of the risk component, and, in addition,
in respect of at least one of the utility component
and the comfort component.

The method according to any of the preceding
claims, wherein

- the development of the correction value over
time is evaluated and a feedback on the evalua-
tion result is provided to the operator.

A program comprising program-code means for ex-
ecuting a method for assisting an operator of an ego-
agent, when the program is executed on a computer
or digital signal processor, wherein the method com-
prises:

- applying a behavior planning algorithm using at
least a first value of a parameter value and a
second value of the parameter in a cost function
of the behavior planning algorithm to determine
at least a first and a second planned behavior,
- determining a current state of the ego-agent to
determine an actual behavior

- estimating a personalized parameter value
based on a relation of the at least first and
second planned behavior and an actual beha-
vior of the ego-agent,

- determining a parameter correction value at
least based on the personalized parameter va-
lue and a target parameter value,

- generating an adapted parameter value by
correcting the personalized parameter value
using the parameter correction value,

- applying the behavior planning algorithm
based on the adapted parameter value and
estimating the risk, and

- generating an output signal for communicating
the estimated risk to the operator.

A non-transitory computer-readable storage med-
ium embodying a program of machine-readable in-
structions executable by a digital processing appa-
ratus, which cause the digital processing apparatus
to perform:

- applying a behavior planning algorithm using at
least a first value of a parameter and a second
value of the parameter in a cost function of the
behavior planning algorithm to determine at
least a first and a second planned behavior,

- determining a current state of the ego-agent to
determine an actual behavior
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- estimating a personalized parameter value
based on a relation of the at least first and
second planned behavior and an actual beha-
vior of the ego-agent,

- determining a parameter correction value at
least based on the personalized parameter va-
lue and a target parameter value,

- generate an adapted parameter value by cor-
recting the personalized parameter value using
the parameter correction value,

- applying the behavior planning algorithm
based on the adapted parameter value and
estimating the risk, and

- generating an output signal for communicating
the estimated risk to the operator.

17. Anassistance system for assisting an ego-agent, the

system comprises a processor configured to

- apply a behavior planning algorithm using at
least a first value of the parameter and a second
value of the parameter in a cost function of the
behavior planning algorithm to determine at
least a first and a second planned behavior,

- determine a current state of the ego-agent to
determine an actual behavior

- estimate a personalized parameter value
based on a relation of the at least first and
second planned behavior and an actual beha-
vior of the ego-agent,

- determine a parameter correction value atleast
based on the personalized parameter value and
a target parameter value,

- generate an adapted parameter value by cor-
recting the personalized parameter value using
the parameter correction value,

- apply the behavior planning algorithm based
on the adapted parameter value and estimate
the risk, and

- communicate the estimated risk to the opera-
tor.
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